ABSTRACT
INTRODUCTION

Tuberculosis (TB) is an infectious disease caused by
Mycobacterium tuberculosis. World Health Organization in 2005 estimated that the number of TB patients was 8,8 million and 1,6 million of them ended in death. TB itself is placed the third among diseases in Indonesia after cardiovascular and airway canal diseases and the first among diseases which cause death in the type of infectious diseases. Indonesia itself is the third country with most TB problems in the worlds, with the death number of one person every 5 minutes. In 2004, 211.753 new cases of TB in Indonesia had been noted and approximately 300 deaths due to TB every day were also noted. New cases of TB in Indonesia always rise to 250 million cases per year. 1 Based on the TB combat program in Middle Java, it has been shown that the number of TB case findings in 2006 had not reached the target which was 53%. 2 Many kinds of TB therapy have been used including routine standard therapy based on the Ministry of Health's program. But somethimes the therapy do not work well due to a variety of reasons, one of the main reasons is people's poor knowledge of TB. It was considered that even though the therapy has been taken for a long time, the disease has not been cured yet.
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Long therapy would pase a big physiological pressure to the patients. The patients would feel worried that their disease would never heal or become even worse. This excessive anxiety would also trigger other diseases to occur.
Based on the observation of the case handling which was focused on unspecified physical symptoms in patients, we offer Tuberculosis Counter (TC), a diagnostic tool which is capable of counting the number of TB bacteria in sputum in order to provide data of the TB degree of severity so that the clinicians could diagnose the disease in real-time condition. By using Ziehl-Nellsen staining in patient sputum, the red one produced by Acid Fast Bacillus (AFB) was filtered and processed digitally then and yielded real-time and up-date.
MATERIAL AND METHOD
Tuberculosis is on infectious disease which attacks lungs, and caused by Mycobacterium Tuberculosis. Mycobacteria are aerob bacteria, rod-shaped, and have no capability to produce spores. They are difficult to be colored. If these bacteria have been colored, They will stand to laxative color such as acid or alcohol. There fore they are called acid-resistant bacteria or acid-resistant basil. TCS230 color sensor is a chip color sensor which works by conversing the acceptance of light emission from certain colors in the form of frequency. TCS230 color sensor is composed of 2 main parts which are acceptance light parts in the form of array photodiode and light converter to frequency. In general, TCS230 color sensor is a light sensor which is complemented with a light filter for basic color RGB (Red-Green-Blue) and a light sensor without a filter in 8 bit scale in each sensor part. Photodiode in TCS230 color sensor extracted the current of which the magnitude of the flow is comparable to basic color of light overwriting. This current then was converted into a pulse shape with a frequency comparable to the magnitude of the current. The output frequency of the TCS230 color sensor could be made as a scale by arranging data configuration S0 and S1 in selector pin S0 and S1 of TCS230 color sensor. Microcontroller is a digital electronic equipment which has on input, on output and a controller with a program which could be written and deleted with special manners. Microcontroller is a computer inside a chip which could be used to control electronic equipment so that it could be efficient and effective in cost. Electronic system usually needs many supporting components such as IC, TTL and CMOS. It could be reduced or minimized. It also has been focused and controlled by this "tiny controller" so that this electronic system could be compendious, faster, easy to modify and the distraction finding could be easier because the system is compact.
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RESULT AND DISCUSSION
The making process of the Tuberculosis Counter equipment prototype took two months. In the preliminary study, the literature exploration and the experts' statements, indicated that it had been well known that Tuberculosis bacteria could be detected chemically using Ziehl-Niellsen staining. Acid-resistant bacteria of TB was red in color and the others were be blue in color. From the optical symptoms, then the screening process using TCS230 color sensor had to be done to count and excute a certain calibration. 6, 7 Based on the image, it would be difficult to differentiate TB bacteria from other artifact that it needs some special ability regarding sputum staining.
From the instrumentation scheme, the sputum of TB patient which had been coloured by Ziehl-Nellsen method was previewed by the camera in the microscope and then previewed on an LCD. TCS230 color sensor was placed above the LCD to gain color bit value on the LCD. 8 The result of output bit value was produced by the bit plot of the number of bacteria in each viewing area. The plot result was analyzed by regression to gain the regression equation which was converter bit formula of the number of bacteria in each viewing area. The formula was inserted into the chip as on analog data processor from the sensor. 9, 10, 11 A conversion was performed to compare output bit sensor with the number of bacteria in the preparat. This conversion was performed by making a plot between two variables so that regression equation which would be used in the chip should be obtained. Calibration test result of this equipment was compared the conventional test. The conventional test was performed by paramedical staff by observing the object inb the microscope and counting them per viewing area whereas this equipment technique had the same procedures as those with a conventional manner. The difference between the two methods was only the bacteria counting manner, which sused sensor and the length of detection time which was shorter than that of the conventional way. In conclusions, the Tuberculosis Counter (TC) equipment utilized the optical symptoms of Tuberculosis bacteria by using Ziehl-Nielssen staining, and the processing utilized TCS230 color sensor. The benefit of the utilization of TB Counter was to provide the real time and accurate data of the number of Tuberculosis bacteria. 12 
